As a sustainable construction method, prefabrication has become popular in many nations. However, there are many challenges for prefabrication, especially in terms of cost. Previous studies have revealed that higher capital cost was the most important barrier to the implementation of prefabrication. Thus, the objective of this study is to explore and evaluate the critical factors affecting the capital cost of prefabrication and examine how cost management may be affected by the "experience", "corporate responsibility", and "participant function" as a fix independent factors. To achieve the research objective, semi-structured interviews were conducted with 11 experts for the development of the questionnaire. Then, a questionnaire survey was conducted to investigate the significance of 49 factors related to prefabrication capital cost. The survey results revealed that "Specification and standards for prefabricated building design", "Related experience of manager", and "Rationality of precast component split" were the most critical factors. In addition, "experience", "corporate responsibility", and "participant function" had significant impact on the evaluation of capital cost factors. The findings can facilitate developing a benchmark framework for exploring the factors affecting the capital cost of prefabrication in China.
Introduction
Traditional on-site construction, as a common method, has been criticized because of its inherent drawbacks, such as long construction time [1, 2] , low productivity [3] , external weather constraints [4] , waste of resource, environmental pollution [5] , poor safety, etc. Prefabrication has been introduction as a major mode for promoting environment and sustainability performance in the construction industry [6] . Prefabrication has various terms such as industrialized construction, prefabricated construction, assembly, modular construction, mass production, modern method of construction, and off-site construction. The main contexts of these terms refer to three common activities, i.e., production precast components at a factory, delivering precast components to on-sites, and assembling precast components to form buildings [7, 8] . Prefabrication as a sustainable method that offers great benefits, such as reduction in waste [9] , time, labor [10] , cost, health and safety risks [11] , and environmental pollution; and improvement in profits, predictability, and life performance [12] , has become popular in many nations. Meanwhile, governments in some countries are confronted with problems, such as demographic dividend disappearing, frequent security incidents [7] , and serious waste of resources and environmental pollution [13] . In China, the government is promoting the prefabrication in engineering construction through a series of incentive measures, such as floor area allowance, cash
Drivers for Cost-Saving for Prefabrication
However, a study revealed that 93% of the contractors said that they achieved cost savings benefiting from better communication between the designers and contractors. The cooperation among the participants was helpful to project management [42, 43] . Pan suggested that standardization design promoted the mass production, and that economies of scale can reduce the cost of prefabrication [22] . This is because standardization can improve the proficiency and productivity of the workers, and reduce the labor cost [18, 44] . Isaac [18] found that standardized design was a primary way to solve the mismatching between on-site and off-site joints. Kim [45] stressed that collaborative efforts were effective to lower down the cost of total supply chain. Compared with the private sector, Jaillon [46] found that cost of prefabrication built in state-owned enterprises was 10% higher than that of the traditional construction, while cost of the prefabrication in the private sector was only 2% higher. Chiang [15] found that the quantity was a critical factor reducing cost by achieving the scale economy. Jaillon [5] believed that repetition ratio of PC was essential to meet the quantity for economic scale. Meanwhile, management mode, knowledge management and systematic management can promote cost management. Hill [47] found that management mode based on the process-oriented strategies can reduce cost. The past experience of clients can be used for project management to reduce cost [21] . Winch [48] suggested that improving awareness in various phases of industrialized building can increase the economic benefits of the project. The level of knowledge, awareness and experience of developers had effect on the new construction method [42] . Alazzaz [49] found that employee empowerment can reduce time and cost, and enhance quality. Furthermore, specification of design, procurement, and construction method had an active effect on cost management [50] . Efficiency learning, technological innovation, "in-house" building management, national and international partnering can increase the profits of project management [44] . Moreover, Gann [51] reported that the role of professional institutions was important to the uptake of prefabrication.
Hence, capital cost of prefabrication can be affected by composite and various factors, and cost management is a systematic, complex, and dynamic process. This study aims to explore the factors affecting the incremental capital cost of prefabrication, evaluate the relative significance of the factors, propose process-oriented and object-oriented cost management strategies for promoting prefabrication development [16, 33] , and examine how cost management is affected by the "experience", "corporate responsibility", and "participant function" as fix independent factors. Sustainability 2017, 9, 1512 4 of 22
Research Methodology

Mean Analysis
Mean analysis has been widely used to analyze the differences between groups. The independent sample t-test has been commonly used to examine whether the mean values of a specific variable from two independent groups are significantly consistent, or whether they are significantly different [16, 52] . The one-way ANOVA (analysis of variance) is usually used to check whether the mean values of a specific variable from more than two independent groups are significantly different [8] . For the independent sample t-test, two steps were performed in our study: (1) descriptive statistics; and (2) independent sample t-test: (1) Levene's test for equality of variance; and (2) t-test for equality of means. In the independent sample t-test, the null hypothesis H0 is proposed: The mean values of the two groups are the same. For the one-way ANOVA, four steps were conducted in our study: (1) descriptive statistics; (2) test of homogeneity of variances, i.e., Levene's test for equality of variance; (3) ANOVA for equality of means; and (4) post-hoc tests, i.e., multiple comparisons. In the one-way ANOVA, our study proposed the null hypothesis H0: The mean values of the groups are the same. Descriptive statistics was used to obtain mean and Standard Deviation (SD) values. The Levene's test should be carried out before the independent sample t-test or the one-way ANOVA to testify the variance is homogeneous (significance (sig.) < 0.05). The independent sample t-test and one-way ANOVA were used to explore the effect of grouping variables on factors: sig. > 0.05 indicates the grouping variable has an influence on the factor. The post-hoc tests were used to search the specific reasons for the deviation of groups.
Calculation of Prefabrication Capital Cost
This study [48] investigated the capital cost of prefabrication based on process-oriented and object-oriented construction indicating three types of factors: the whole stakeholders (i.e., clients, designers, supervisors, contractors, and PC manufacturers); all material consumption elements (i.e., workers, materials, and machines); and the whole construction process (i.e., design, production, transportation and on-site installation stages). The prefabrication capital cost (C) consists of three parts: production cost (C p ), transportation cost (C t ) and installation cost (C i ). Thus, the prefabrication capital cost can be calculated using Equation (1) .
where uc represents cost deviations, resulting in incremental costs due to contingencies; C p is determined by the design and production stages; C t is determined by the design, production, transportation and on-site installation stages [53] ; and C i is determined by the design, production and on-site installation stages. The transport of PC is usually completed by PC manufacturers. Hence, the capital cost management process is based on three parts: the design stage, the production and transportation stage, and the on-site installation stage. The study attempts to explore the factors affecting the incremental capital cost of prefabrication compared with the traditional on-site construction, but excludes the cost factors impacting both prefabrication and traditional on-site construction methods, such as expenses of labor and materials, inflation, land acquisition fee, taxes [7, 20] , etc.
Data Collection
Literature reviews was used to identify the factors affecting the capital cost of prefabrication (Table 1) . Semi-structured interviews were conducted with the professionals who were experienced in prefabrication project management, to assure the comprehensiveness of the cost factors. Then, the preliminary questionnaire was designed, and tested in the pilot study. The finalized questionnaires were distributed to professionals experienced in project management. SPSS (Statistical Product and Service Solutions) 20.0 software (IBM SPSS Company, Chicago, USA) was used to test the validity of Sustainability 2017, 9, 1512 5 of 22 date collected. Mean analysis was used to analyze the difference among the factors [16] . Furthermore, the independent sample t-test and one-way ANOVA were undertaken to check the consistency of the views among different groups. 
Factors Affecting the Capital Cost of Prefabrication
Based on the previous studies in Table 1 , semi-structured interviews were designed and conducted with 11 professionals, including 3 clients, 2 designers, 1 supervisor, 2 constructors, 2 PC manufactures and 1 professor, who were experienced in prefabrication. Each interview lasted between 30 min and 1.5 h. All interviews were conducted between October 2016 and November 2016. The results showed that PC, as the basic element of prefabrication, played an important role in cost management [7] . Moreover, coordination among the stakeholders also had a significant effect on cost management in the whole construction process [54] . Based on the interview results, the factors affecting the capital cost of prefabrication were summarized in Table 2 . Based on the cost factors in Table 2 , a questionnaire was designed to collect professionals' views on the relative significance of factors. The effectiveness of the questionnaire has been tested through a pilot study. The questionnaire was developed and finalized for distribution to professionals. Those professionals consisted of 20 experts experienced in prefabrication, which were registered under the Ministry of Housing and Urban-Rural Development of the People's Republic of China (MOHURD). The sample covered a wide range of stakeholders to ensure representation of group views, including 5 clients, 3 designers, 2 supervisors, 5 constructors, 3 PC manufactures and 2 professors. All the professionals came from the China Construction Industry Association (CCIA) and were experienced in prefabrication, which ensured the authority and reliability of this study. The five-point Likert scale method was used to measure the degree of significance of factors [52] , in which "1" refers to "negligible", "2" "insignificant", "3" "average", "4" "significant" and "5" "most important". To ensure the reliability and validity of the survey, the questionnaire was distributed to the professionals who were experienced in project management. The questionnaire was distributed through multiple channels including field investigation, e-mail and online sojump [55] . The targeted regions were wide, including the cities of Beijing, Shenzhen, Shanghai, Chongqing, Ji'nan, Shenyang, Wuhan, Guangzhou, Xi'an, Nanjing, and Qingdao, where prefabrication is developing rapidly. The "snowball" sampling method was adopted through individual contacts in order to increase the number of responses. The survey was conducted during the period from 15 December 2016 to 5 May 2017. A total of 389 questionnaires were distributed, and 191 were received, yielding a response rate of 49.1%. This rate was consistent with the norm of 20-30% in construction management surveys [56] . In this study, the authors limited the scope to construction personnel including top management, middle management, first-line managers, and technician. Finally, based on the selection criteria, a sample of 178 respondents were selected for analysis, with an effective rate of 93.2%.
Descriptive Statistics
SPSS 20.0 software was used to test the validity of the questionnaire. The coefficient of Cronbach's α is an important index to judge the reliability of the data from the questionnaire. The following outcomes are commonly accepted for the value of Cronbach's α > 0.9, Excellent; α > 0.8, Good; α > 0.7, Acceptable; α > 0.6, Questionable; α > 0.5, Poor; and α < 0.5, Unacceptable [8] . In this survey, α was 0.941, which suggested the data were reliable and valid.
Among the respondents, 30% were clients (firm 1); 16% were designers (firm 2); 11% were supervisors (firm 3); 16% were PC manufacturers (firm 4); 20% were on-site contractors (firm 5); and 7% were researchers (firm 6). Furthermore, 10% were top managers (group 1); 27% were middle managers (group 2); 26% were first-line managers (group 3); and 37% were technician (group 4). Meanwhile, 72% of the interviewees had both knowledge and experience [57] (series 1) in prefabrication and 28% were hade knowledge and practical experience in on-site construction but not in prefabrication (series 2). The survey revealed that 81% of the surveyed projects were residences. Meanwhile, 45% were reinforced concrete structure; 33% were frame-shear wall structure; and 22% were steel structure. Precast ratio (by volume) has been often used as a standard for evaluating prefabrication development ( Figure 1 ) [41] . The survey investigated that the highest proportion (31.3%) of the precast ratio was 30%. The phenomenon was attributed to that the government required that the precast ratio to reach 30% by 2020. The ratio of 80% was the second highest proportion (12.5%), mainly rooted in steel structure building. The precast ratio of steel structure systems was higher than that of reinforced concrete systems, because steel is easy to be prefabricated [16] . 
Among the respondents, 30% were clients (firm 1); 16% were designers (firm 2); 11% were supervisors (firm 3); 16% were PC manufacturers (firm 4); 20% were on-site contractors (firm 5); and 7% were researchers (firm 6). Furthermore, 10% were top managers (group 1); 27% were middle managers (group 2); 26% were first-line managers (group 3); and 37% were technician (group 4). Meanwhile, 72% of the interviewees had both knowledge and experience [57] (series 1) in prefabrication and 28% were hade knowledge and practical experience in on-site construction but not in prefabrication (series 2). The survey revealed that 81% of the surveyed projects were residences. Meanwhile, 45% were reinforced concrete structure; 33% were frame-shear wall structure; and 22% were steel structure. Precast ratio (by volume) has been often used as a standard for evaluating prefabrication development ( Figure 1 ) [41] . The survey investigated that the highest proportion (31.3%) of the precast ratio was 30%. The phenomenon was attributed to that the government required that the precast ratio to reach 30% by 2020. The ratio of 80% was the second highest proportion (12.5%), mainly rooted in steel structure building. The precast ratio of steel structure systems was higher than that of reinforced concrete systems, because steel is easy to be prefabricated [16] . The study counted general PC used in prefabrication ( Figure 2 ): 90.5% were precast staircase; 85.7% were precast facades; and 69.0% were semi-precast slab. In addition, 9.5% were integral vacuum toilet; and 4.8% were integrated kitchen. This was because the whole kitchen and toilet tended to have waterproof and water leakage problems. The study counted general PC used in prefabrication ( Figure 2 ): 90.5% were precast staircase; 85.7% were precast facades; and 69.0% were semi-precast slab. In addition, 9.5% were integral vacuum toilet; and 4.8% were integrated kitchen. This was because the whole kitchen and toilet tended to have waterproof and water leakage problems. 
Research Findings
Mean analysis has been a common method used to analyze the difference of factors [16] . The survey revealed that mean value of the whole 49 factors were over than 3.0, which represented the whole factors influenced capital cost of prefabrication, among which the maximum mean value was 4.36, and the minimum mean value was 3.02 (Table 3 ). The 10 most important factors were "Specification and standards for prefabricated building design", "Related experience of manager", "Rationality of PC split", "Capacity of production line in PC", "Operant level on installation personnel", "Order quantity of PC", "Coordination between designer and PC manufacturer", "Collaborative capacity among professional designers", "Coordination of connection nodes of PC components", and "Related experience of designer". "Specification and standards for prefabricated building design" were the most important factors among the 49 factors, which was consistent with the actuality in China [7] . "Design standardization" was the primary task for promoting the prefabrication. "Design standardization" was one of the benefits for economics of scale, which was the fundamental way to reduce the cost of prefabrication [18] . However, "Attrition rate of reinforcement", "Training cost of production workers", and "Third party of drawing audit organization" had a minor effect on capital cost of prefabrication compared with other factors. The phenomenon occurred as those factors also had a similar effect on both the traditional on-site and prefabrication methods [58] . 
t-Test
The independent sample t-test has been commonly used to examine whether the mean values of a specific variable from two independent groups were significantly different [16, 52, 59] . Table 4 suggests that there exists deviation between experienced and inexperienced respondents (Figure 3 ). For the experienced ones, "Specification and standards for prefabricated building design", "Related experience of manager", "Capacity of production line in PC", "Rationality of PC split", "Order quantity of PC", "Coordination of connection nodes of PC components", "Coordination between designer and PC manufacturer", "Operant level on installation personnel", "Node coordination between PC and on component", and "Reuse rate of PC mold" were the important factors. The experienced practitioners tended to pay more attention to the practical problems in the construction process [60] , such as specification and standards guidance for design, production and installment, capacity of production line, PC split and technical connection nodes. However, as for inexperienced practitioners, "Specification and standards for prefabricated building design", "Collaborative capacity among professional designers", "Specification and standards for PC production", "Coordination between designer and client", "Related experience of designer", "Design level of teamwork", "Rationality of PC split", "Design plan for PC production line", "Operant level on installation personnel", and "Technical standards system of prefabricated building" were the important factors. Inexperienced respondents highlighted the regulations, potential risks and expenses. Different from the experienced group, the inexperienced respondents took "lack of professional personnel" and "training cost" into account when they decided whether to choose the prefabrication method or not [15] . Using Factor Analysis, the survey found that deviation between two series were from some factors (Figure 4), including FD1,  FD7, FD8, FD10, FD15, FPT1, FPT2, FPT3, FPT4, FPT7, FPT8, FPT16, FPT18, FPT22, FC1, FC4 , and FC6. Those factors were divided into two parts: practical and potential factors. The experienced respondents placed emphasis on practical problems in the production and installation process. However, the inexperienced ones pay more attention to the potential risk and expenses [61] , such as training cost of professional personnel [44] , procurement costs of machine [35] 
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One-Way ANOVA
One-way ANOVA has been widely used to check whether the mean values of a specific variable from more than two independent groups are significantly different [8] .
One-Way ANOVA for the Stakeholders
Different in corporate responsibility of the stakeholders in the industrial chain, the stakeholders tend to adopt different tactics of cost management ( Table 5 ). The clients control the capital cost from the perspective of the whole construction chain [62] , including design, production, transport and installation. "Specification and standards for prefabricated building design", "Related experience of manager", "Capacity of production line in PC", "Operant level on installation personnel", "Coordination of connection nodes of PC components", "Order quantity of PC", "Coordination between designer and PC manufacturer", "Mechanical efficiency of tower crane", "Rationality of PC split", and "Node coordination between PC and on-site component". As a sponsor and investor, the clients suggest that the cost management should be process-oriented, including design, production, transport, and on-site installation. For designers, "Specification and standards for prefabricated building design", "Capacity of production line in PC", "Rationality of PC split", "Related experience of manager", "Reuse ratio of standard components", "Order quantity of PC", "Collaborative capacity among professional designers", "Coordination between designer and PC manufacturer", "Standard component catalogue of prefabricated building", and "Coordination of connection nodes of PC components" can influence cost management. The designers recognize the factors related to the design stage as the priority, such as specification, standards and coordination. Using traditional design methods, the designers seek guidance for design, such as specification and standards for prefabrication design, standard components and standard component catalogue [5] . The designers believed that experience and knowledge of designers had effect on cost management and that standardized design can reduce the cost of PC. Meanwhile, the designers stressed that design quality can affect the production of PC. For the supervisors, "Related experience of manager", "Order quantity of PC", "Operant level on installation personnel", "Specification and standards for prefabricated building design", "Capacity of production line in PC", "Coordination of all types of work on site", "Design plan for PC production line", "Transport distance", "Collaborative capacity among professional designers", and "Coordination of connection nodes of PC components" were the most important factors. The supervisors pay attention to production, transport, and installation process. "Materials supplied by client" has been the most common procurement mode [48] . As the representative of the clients, the supervisors are involved in the production and installation process. The supervisors pay more attention to the production of PC at a factory and on-site installment. They believed that successful on-site project management and mass production were a primary way to reduce the capital cost of prefabrication [40] . For the PC manufacturers, "Rationality of PC split", "Related experience of manager", "Order quantity of PC", "Specification and standards for prefabricated building design", "Coordination between designer and PC manufacturer", "Capacity of production line in PC", "Operant level on installation personnel", "Related experience of designer", "Coordination of all types of work on site", and "Efficiency of production worker" were important factors. Compared with the traditional materials supplier, the PC manufacturers take actively apart in the design, production, transportation and installation stages. The PC manufacturers found that the design frozen early and rationality of PC split had a positive effect on the cost of mold which make up a large proportion of the PC cost [40] . PC manufacturers reported that coordination among stakeholders can reduce capital cost. The PC manufacturers focused on cooperation with the designers, and suggested that mass production can contribute positively to cost management. As for on-site contractors, "Rationality of PC split", "Related experience of manager", "Collaborative capacity among professional designers", "Specification and standards for prefabricated building design", "Coordination between designer and PC manufacturer", "Related experience of designer", "Design level of teamwork", "Specification and standards for PC production", "Reuse rate of PC mold", and "Order quantity of PC" were significant factors. The contractors stressed on the factors mainly related to the installation on-site. Using "Materials supplied by client", the contractors ignored the Cp, thus paying more attention to Ci. The contractors suggested that the quality of design and install on-site, suitability for component connection, and mass production can reduce the capital cost of prefabrication [11, 23] . From the perspective of research institutes, "Specification and standards for prefabricated building design", "Related experience of designer", "Coordination of connection nodes of PC components", "Node coordination between PC and on-site component", "Design plan for PC production line", "Collaborative capacity among professional designers", "Specification and standards for PC production", "Operant level on installation personnel", "Design level of teamwork", and "Reuse ratio of standard components" were the primary factors. The researchers highlighted the importance of instruction norms and technological innovation. The researchers suggested that specification, standards and technology had positive effect on the cost management of prefabrication. Stakeholders held different opinions on FD8, FD11, FPT1, FPT2, FPT3, FPT4, PFT5, FPT6, FPT11, FPT16, FC3 and FC7. Those factors can be divided into three parts: design related, production related, and on-site installment related. The result revealed that stakeholders tended to seek their own interests. The clients as the project initiator focused on the whole construction process, while the contractors emphasized the on-site process. Designers focused on the design process and PC manufacturers paid more attention to the production of PC.
One-Way ANOVA Test for the Function
Different in function, top managers (Group 1), middle managers (Group 2), first-line managers (Group 3) and technicians (Group 4) held different opinions on cost management (Table 6 ). Top managers owned actual project management experience and holistic ideas. "Specification and standards for prefabricated building design", "Capacity of production line in PC", "Related experience of manager", "Order quantity of PC", "Efficiency of production worker," "Collaborative capacity among professional designers", "Coordination between designer and PC manufacture", "Node coordination between PC and on-site component", "Transport distance", and "Coordination of all types of work on site" were the main factors affecting the cost of prefabrication. Those factors were divided into technology and management parts related to the whole industry chain. The top managers suggested that the feasibility of technology and the professional qualities of the participants had impact on cost management [21] . Moreover, the cooperation, consciousness and subjective initiative can affect cost management as well. Middle managers cared more about the practical factors in the view of the stakeholders. "Specification and standards for prefabricated building design", "Rationality of PC split", "Related experience of manager", "Order quantity of PC", "Collaborative capacity among professional designers", "Reuse ratio of standard components", "Capacity of production line in PC", "Coordination between designer and PC manufacturer", "Reuse rate of PC mold", and "Operant level on installation personnel" were the important factors for them. The middle managers suggested that rationality of management, experience of managers, and coordination between stakeholders influenced the cost management of prefabrication. First-line managers were personally involved in the prefabrication project, and paid more attention to the practical problems, which included "Node coordination between PC and on-site component", "Production technology of PC", "Diversity of prefabricated building structure", "Technical standards system of prefabricated building", "Specification and Standards for prefabricated building design", "Collaborative capacity among professional designers", "Operant level on installation personnel", "Coordination of connection nodes of PC components", "Specification and standards for PC production", and "Technical specifications and standards for PC installation". The survey reported that first-line managers highlighted technical innovation, standards and specifications to guide production, design and installation, and rationality of project management. Technicians as technical staff, like technologist, surveyor, designer etc., emphasized the factors related to technology, including "Specification and standards for prefabricated building design", "Rationality of PC split", "Coordination of connection nodes of PC components", "Related experience of manager", "Operant level on installation personnel", "Coordination between designer and PC manufacturer", "Related experience of designer", "Order quantity of PC", "Capacity of production line in PC", and "Node coordination between PC and on-site component". Those factors can help facilitate design, installment and production, and are technical problems involved in node connection and installation.
The results revealed that respondents had a cognitive bias on the factors ( Figure 5 .), which was mainly distributed in design, production and transportation stages. Based on the respective cognition, interests and function, participants provided different judgments (Table 7) . 
Discussion
The survey explored the factors affecting the capital cost of prefabrication and compared them between different groups of respondents [63] . The interpretation of the survey outcomes, and consequent discussions are based on the results from the statistical analyses. To ensure the effectiveness of this study, the results were presented to three experts experienced in prefabrication for validation, including one policy maker and two project managers. The study recognized some general trends and revealed some specific attitudes about the surveyed respondents. The survey implied that precast ratio of 30% received the highest proportion (31.3%). This result revealed that the government policy had a significant effect on promoting prefabrication development [64] . The precast ratio of steel structure systems (80%) was higher than reinforced concrete systems (30%). This result suggested that steel was easier to be prefabricated than concrete component [16] . Precast staircase (90.5%), precast facades (85.7%) and semi-precast slab (69.0%) were the most popular PC in prefabrication. Residential housing (81%) became a common pilot project for promoting the prefabrication, especially in indemnificatory housing and affordable housing.
Some of the 49 factors in the survey were significant within the total sample. "Specification and standards for prefabricated building design", "Related experience of manager", "Rationality of PC split", "Capacity of production line in PC", "Operant level on installation personnel", "Order quantity of PC", "Coordination between designer and PC manufacturer", "Collaborative capacity among professional designers", "Coordination of connection nodes of PC components", and "Related experience of designer" were the most important factors among the 49 factors. Those factors reflect norms and standards, management mode, scale economy, etc. Meanwhile, those factors cover the design, production and transport, and installation stages; thus, a process-oriented 
Some of the 49 factors in the survey were significant within the total sample. "Specification and standards for prefabricated building design", "Related experience of manager", "Rationality of PC split", "Capacity of production line in PC", "Operant level on installation personnel", "Order quantity of PC", "Coordination between designer and PC manufacturer", "Collaborative capacity among professional designers", "Coordination of connection nodes of PC components", and "Related experience of designer" were the most important factors among the 49 factors. Those factors reflect norms and standards, management mode, scale economy, etc. Meanwhile, those factors cover the design, production and transport, and installation stages; thus, a process-oriented and diversified management mode can be applied for cost management. However, "Attrition rate of reinforcement", "Training cost of production workers", and "Third party of drawing audit organization" were also worth attention. Those cost factors also occur in traditional on-site construction. Furthermore, prefabrication was still in the early stage and supporting systems were not perfect. The stakeholders paid more attention to the significant cost increment, and were easy to overlook auxiliary factors.
Experience as a variable had an impact on the promotion of prefabrication. The experienced practitioners paid more attention to the practical factors in design, production [62] , transport, and installation processes. However, the inexperienced ones took the potential risks and expenses into account when they chose the prefabrication [1] . For the experienced ones, the government can take measures to solve practical problems, such as technical innovation and management mode. For the inexperienced ones, the government can formulate preferential policies to increase stakeholder interest or formulate mandatory policies to force stakeholders.
Corporate responsibility has an effect on the promotion of prefabrication. The clients play a dominant role in promoting prefabrication. The clients are the decision-maker who determine whether to adopt the prefabrication mode or not. As the leader of the industry chain, the clients focus on the whole process and all the elements when they control cost of prefabrication [22] . However, the designer, PC manufacturers, and the contractors are concerned more about their own interests. Therefore, the policy makers can take advantage of the dominant role of clients, who are similar to "bellwether" among stakeholders, enhance the enthusiasm of clients, and increase the participation of other stakeholders, e.g., designers, supervisors, PC manufacturers, and contractors in prefabrication construction chain.
Participant function can affect the cost management of prefabrication. There was cognitive bias of cost management among the participants of different function. The top managers indicated that enhancing the cooperation [65] , improving the management and enhancing the initiative can improve the efficiency and reduce the capital cost in the industry chain [33] . Middle managers focused on practical factors that were closely associated with their own interests. First-line managers were directly related to the prefabrication, and paid more attention to the practical problems in prefabrication project management. Nevertheless, technicians stated that improving the management skills and solving practical technical problems can be beneficial in terms of the reduction in the physical consumption and capital cost [35] .
Conclusions
The higher capital cost is the most significant barrier to the development of prefabrication [7, 39] . This study explored the factors affecting the capital cost of prefabrication in comparison with the traditional on-site construction. "Specification and standards for prefabricated building design", "Related experience of manager", "Rationality of PC split", "Capacity of production line in PC", "Operant level on installation personnel", "Order quantity of PC", "Coordination between designer and PC manufacturer", "Collaborative capacity among professional designers", "Coordination of connection nodes of PC components", and "Related experience of designer" were the most important factors. The survey reported that "Specification and standards for prefabricated building design" was the most important factor for cost management [5] . Thus, the government and the professional association can formulate standards and specifications to promote the prefabrication development.
Experience in prefabrication project management has positive impact on cost management. The government can extend prefabrication in public projects, such as affordable housing projects, economic and functional houses and infrastructure projects. The managers can generalize the management and technical experience of the pilot projects to large-scaled prefabricated projects [21] .
Innovation of management and technology are conducive to promoting prefabrication [66] . The results suggested that collaborative management enabled stakeholders to be integrated into a "Big Network" to strengthen cooperation [67] , and that cooperation had a positive effect on the cost management [23] . The EPC (Engineering Procurement Construction) contracting mode is suitable for prefabrication. Based on information exchange, resource sharing, and interest integration, the stakeholders can improve management performance and technological innovation [68] .
The clients as the initiators of the projects play an important role in cost management [63] . A reasonable contracting mode is necessary for cost management. Thus, the clients can control capital cost from the perspective of the whole construction chain, and strengthen the communication and cooperation among the stakeholders, such as the designers, supervisors, PC manufactures, and contractors. Furthermore, professional training for prefabrication should be provided for different function of staff, which can eliminate cognitive bias of cost management and enhance consciousness of prefabrication.
Due to the research context, the empirical analysis was based on a relatively small sample from China engineering projects. The internal relations among 49 cost factors were not explored. Moreover, influence of other fixed factors such as location, project size, enterprises affiliation were not examined, which was the key limitation of this study. Nonetheless, this study provides practitioners and decision makers with valuable references to make policies and measures for prefabrication cost management. Although the study was performed in the context of China, the research questions were based on international literature reviews. Additionally, the results of our study agreed with previous relevant studies. Thus, the consequent results can be generalized. In further study, the synergistic effect for cost management would be analyzed, and the new management mode suitable for prefabrication would be explored. This study contributes to the literature relating to cost management in prefabrication and the findings can provide an understanding of the implementation of prefabrication.
